This paper describes a microculture rapid assay using radiolabeling and mouse macrophages to determine the viability and the drug susceptibility or resistance of Mycobacterium leprae. Comparison of M. leprae resident macrophage cultures maintained in 96-well flat-bottomed plates showed results for viability and susceptibility or resistance to dapsone that were similar to results for concurrent cultures in Leighton tubes with greater numbers of bacilli and macrophages.
Owing to the impossibility of cultivating Mycobacterium leprae in vitro, the only available and universally acceptable method for assessing the multiplication of the bacillus has been the mouse footpad model, which requires 6 to 12 months (4, 7, 8) . In recent years, our laboratory has reported an in vitro rapid M. leprae resident macrophage (MO) culture system for evaluating bacillus viability (2, 5) . Over a period of 2 weeks of continual pulsing with high-specific-activity
[3H]thymidine, human and murine MX cultures containing freshly extracted viable M. leprae showed a significant uptake of the radiolabel (P . 0.05) as compared with control parallel cultures with heat-killed bacilli from the same skin biopsy (2, 5) . Furthermore, earlier reports have shown the utility of this method in diagnosing strains that are susceptible or resistant to dapsone (4,4'-diamine diphenyl sulfone; DDS) (1) and on detecting the lymphokine-mediated arrest of M. leprae viability (3 Skin biopsies from 10 bacilliferous lepromatous patients, 6 of whom were suspected of DDS resistance, were received on ice from the Central Leprosy Training and Research Institute, Chingleput, India. Briefly, the bacilli were extracted in glass homogenizers (1, 2, 5) after the addition of 12 mM xylocaine (Astra-IDL, India), incubation at 37°C for 30 min, and stripping with a rubber policeman. The disks were washed serially at 4°C with saline, unlabeled thymidine, 5% trichloroacetic acid, and Fig. 1 .
We had previously reported (1) that an incorporation index of 2 and 50% inhibition of the radiolabel gave a statistical significance of P c 0.05 by the Mann-Whitney U test (10) . M. leprae were graded as susceptible when 250% inhibition was observed at 3 and 10 ng of DDS per ml, partially resistant when .50% inhibition was observed only at the higher concentration, and fully resistant when <50% inhibition was observed at both concentrations. It was earlier observed that these criteria are in accord with results obtained in the mouse footpad model (1). Table 2 shows the clinical status of six patients for whom DDS resistance was suspected. The bacilli from all individuals showed a low morphological index. We have earlier reported that the morphological index did not correlate with [3H]thymidine uptake and that strains with a low morphological index showed radiolabel incorporation (10).
The degree of [3H]thymidine uptake was variable for a given strain. However, comparable patterns of DDS susceptibility and resistance were seen with all the M. leprae strains tested in both systems (Fig. 2) . Strain V was graded as fully susceptible; strain IV showed partial resistance as indicated by the inhibition of [3H]thymidine uptake at 10 but not at 3 ng of DDS per ml. The other four strains showed full resistance as they incorporated [3H]thymidine at the same level at both concentrations of the drug. Paradoxically, a few resistant strains of M. leprae appeared to incorporate higher levels of [3H]thymidine in the DDS-treated cultures than in the control cultures.
The above results indicate that the microculture method compares favorably with the Leigh- Considerable reductions in medium, radiolabel, and incubator space are also achieved, thus making possible the simultaneous study of many patients. Moreover, the variability inherent in host cells derived from multiple mice is also reduced, thereby precluding the need for inbred mice. M+ from one mouse could be cultured in 30 or 40 wells, which gave adequate replicates for the assay of drug resistance in bacilli derived from one patient. The reduction in the bacillus inoculum makes this method highly advantageous for clinical use with patients with lower bacillus loads in the skin.
